
Water Availability Tool for Environmental Resources

The concept of the Kentucky WATER application was born from the need in Kentucky to quantify water

availability in areas of the Commonwealth with limited long-term monitoring data. The program was later

expanded to include the creation of load-duration curves for TMDL development. Kentucky’s wealth of

geospatial data was critical to the Kentucky WATER application and enabled USGS scientists to take well-

known streamflow generation and modeling concepts (Beven and Kirkby, 1979), develop innovative data-

processing methods, and apply the concept across all regions of Kentucky with much greater accuracy and

precision than had been previously possible.

Program Structure and Output

• Estimating water availability for permitting and land-use planning

• Estimating flow statistics

• Drought mitigation

• Flood forecasting and analysis

• Extension of water-quality analyses

• Quantifying anthropogenic effects on water availability

• Source-water assessments

• Definition of ecoflows for protection of aquatic habitats
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• Innovative soils methodology

• Advanced climate data

• Comprehensive data and flexible program structure



The Kentucky Division of Water and the USGS have created a multi-state advisory group to coordinate

WATER and other TOMODEL-related studies across the Nation in order to add value, through cooperation

and data sharing, to local applications. These studies have attracted National interest not only for their

cutting-edge approaches, but for the value they bring in protecting the health and welfare of the American

people. Example applications of TOPMODEL and WATER in Kentucky and other regions of the United

States include:
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National USGS efforts: Developing estimates of runoff-contributing areas used in National-scale 

models (SPARROW) and assessing of the effects of global climate change.

Kentucky: Kentucky Division of Water; assessing local and regional water availability. Kentucky State 

Nature Preserves Commission; assessing ecosystems. Sanitation District No. 1 of Northern Kentucky;  

proposing use for flow component of new “Stream Condition Index” tool.  

Alabama: Estimating water availability in Alabama with focus on daily mean flows at the spatial scale of 

12-digit HUCs. 

Florida: Assessing ecosystem flows. Coarse and fine resolution hydrologic models are being coupled 

with biological models to estimate the effects of changing water availability on fish populations at a 

stream reach level.

Georgia: Estimating ecologically-relevant flow metrics for input to a model of fish-species occurrence 

and distribution. Hydrologic, geologic, geomorphic, water-quality, and landscape characteristics are 

being used in the model to assign species-presence probabilities to fish communities.

Kansas: Developing estimates of potential runoff-contributing areas in Kansas to assess water-quality 

and other issues.

New Jersey: Quantifying water-availability, effects of digital elevation models (DEM) resolution on 

landscape characteristics, relations between terrain characteristics and stream chemistry, and the 

effects of climate change on water resources.

New York: Developing models for mercury in streams and rivers in an on-going joint effort with USGS 

National Water Quality Assessment (NAWQA) program and EPA.

South Carolina: Assessing the hydrologic controls on the transport of mercury species between 

uplands/hill slopes, riparian wetlands, and stream channels.


